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(54) PROCESSING PARTICLES FROM FOUNDRY WASTE WITH A METAL CONTENT, BY CONVERTING INTO STRIP 
PLATE AT HIGH TEMPERATURES IN ROLLER PRESS, TO BE BROKEN DOWN INTO GRANULES 

(57) Abstract: 

PURPOSE: A process for pressing metal contained material particles such as sponge iron, dust 
according to metallurgy and metallurgical residues to a high temperature is provided, 

CONSTITUTION: The process comprises the steps of supplying material particles (5) of high 
temperature to a roller press(l); continuously producing strip plate(7) by the roller 
press(l); and producing granule in the coarse particle state by crushing the strip plate(7), 
wherein the material particles(S) pass through the roller press(l) at a high temperature of 
450 to 900 deg.C, preferably in the temperature range of 600 to 700 deg.C. 
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^•H. Sj-H^ 45529, S°{N^fEHu) ^rrHH}-^ 2-12 

^■^,iL^44879,^S^^59 

^U^^45525,<g-lN1i2}-;E2o> 



(54) °>^- ^4 ****** a^am flta ^ 

* 4* 3*1. *Htl- ^4 **** **«*l* a^AS $m S 

«■ «1el* **8* •>*■«■ f-sa^u) 2£fe spg-^ofl ja^Aj pH^. <Q*\ 3j/5Efe Wti ^ 

*Jaq**fr ^4*>7l fl« * ijj-ia-fr 3-^4 ««fl?q-M jfr*| H^ii ^-g-*>te >S-7l 

lis 
£ 1 

*>* <** ***, a-frtf*. S^ftf-fr #«gxh a 44*. 3fcH**<granulate). **tf **. *4**l. «i 



£ l£- ¥ 7H4 **7l *»!«* S**Hs H4^(roller press)-!- ^tflfe 7fl^?1 5=^. 
5L 2fe 7) (crusher)^ IE tfr« ^Aj«)t ^-u]^ f-e) sjjii] 7^3} °! 



4*1^ (screw-type feed)4 41 «4|7]«- «4 s^is] 7fl444 S.^. 

S 4ir 4*1*1 *^44 ^12 4M4# &3 = 4^4 7fl44t! £«. 

£.5afe4l *HH4 £4)4*1 71143 o] 3^ 
H 5bfe £ 5aSl &3)4sl Jgigs.. 
£ 6afe 42 ^<4|4 &4U7]Si\ 7^^o\ ^s.. 
S. 6bfe £ 6a4 §-dfl7lsl ig^s.. 
£.7* 43 £<8«fl4 ^7]S| 7fl§?4tl ^S.. 
S. 8a*r 41 *444 1-3] = 31^4 ^S-i- 44*flfe 7fl34tl JE^. 
5L 8bfe H 8aS] 1-5] S.n^s\ Sefli f-eH 4$ 444?1 ^SL. 
£. 9afe 42 41444 #4 = 4*4 ^-¥-£4 tfltir 7fl4*]Sl 
£. 9bfe H. 9a4 #Bl HeQ^sl = 4^ f-344 4^ 71)43?! ^^H. 

£. 10-8: S:^(granulate)#€* 4<tt44 4^ #44 41 £*i<4)4 ^44«8-§r 444fe ^-^Tfl-f-s. 

£ 2*(granulate)fi-3-i- 4<&44 44- #44 42 $<844 ^44*8-1: 444fe 

£ 12fe ^(granulate)!^ 4<&«r4 fl« 4-44 43 «*44 ^34^8-1: 444fe ^44-§v£. 

tf«84 *4 

^S>^ 7)^ ^ ZL £44 ^e))7)# 

-g- 4^4 4* 44, 4# 4-it«- *4 Wfl-fr *tf fl4» 3.* 2^4(hot granulating)^?) 

fltftfHW 4$ 444. 

4¥ 4frl-(metallurgical residues) afe 43 $44 «i)4€(sporige iron)4 4$ i^4 -$^4308-4)-i- 
4fe 44te #efl 4#4 4# 4<r4 #^4 44 #4#4. fl« 44* fctt M)4fe 44 £^4 34 

s e4*M aj|€-4 tf<a#4 4-S-3-44 5S44 4+ 43444 44€ ^44 &&4. 44 

7> 41-& 4«HHHJ« €4 444 ^4 4 * ^ &*4 4:44 <334 4«tt44 #444 €4. 4€ 
44€£- 414 44 444te 4# 44 ^«f|^l fi^ ^fiHSHpassivation) 44€ «-4 ^(briquette: 

£7|t4 4-S- ^<>14)^-s. <a-4£]44o]: ^-tf}.. Aii^)^ ^- 7fl4 ^W^-S. ^^fe 

1-el* ^a]4fe c fl. ^ 44^- ^-4 •i-'g 2£?S(molding pockeOM t*4 W. 444 ^4 ;u 43Q «4« 

o. a 51^1 A}oH ^-45afe ^^^1 nj-( web )^^ ^-§0] nfl^- 7j-S>7fl ^Sjfe ^ 7fl4 ifl a« 

*4 4S ^#4^4 *>»«r£^ 4S. safetfl. n 1 ^^ 4«8 4* *7l* « 2l?3! *4# 

* * «4«*4 44 4f-4S! ^-4€- 44 a sefl47fl €4. 4^ ^ <5d4 ^1 4^14 4^ 6 1 4i4€4 
h sl^4 4^ -¥-S-44 434 ^(poreW ^ S^4 «« 

4-8- 4€-44. °W?t -¥-^a.4£ s. 4« *^1*4 4^444 "fl-f Wa * ^^4 J?-*«*04fe ^4 4 
£* 4*4 44 -a4fe €413* ^fe4. 4^4, <^4 #*4 ^^^^.s. 5£fe ^4?> ^341 ^44 
J2.S. 4^4 4j24 #4 ^#447> 4^-4^4^-. ^4^ 4^^- 4?>444 4oi 4^ 444 l^^is. 
4 4#4 4*2t-Sl44 4^-444 ^4 44. 



^4 4^4 4^ 7]^^ 4^1 



4aH •& ^4 J*4ft. 4 -§-0]$ «H -2.S. ^ &-§■ 444 4ft€ Wfr4<l cfl*H 4 4^ 
* #tt, *8fc£(sponge iron^e^)4 £4, 4^ 4^ #ftft ft4 ^^kft^SWft al-friLS. #^(ho 
t-compactmg)44 4ft ^'f^t^ll 5&14. 

^4 ft ^^71 4*H. ^oj| 4§ ig-ifl ^ ^7] 4 2^44 4*434: 

jl^sl #*}<a4ftft fte] =eJl^ofl ^^fe ^Tfl; 

-#4 #4 = 3)i°fl 4*11 "S^iLSL ^43- iH^ #eflo]E ( stri p p | a te)ft >S-tV*Kr $ 
#7l ^HU #efl°lSl- £4144 4^4 #fr-£- $4ft(2:tl;granule)3. 3tJ]. 

#4ft «J-^ofl 444, S^oil^ ft?4 (ductility) ^ *^fl*|WJ-*|, ^ "34)4 ^44*1 ^4ftft 4ft4 

4 -S-7) ft3D4ft4 ;±Sfj(stripW ^S. 414134. #7jft ^H^-S: #4 =51) iS) t(l*f)4 

4 s 4^*>7Bfe «*4£4 xfl^-oflAi tf^ft 44*fc *4lft 3^4. 4^44^. :^4ft ft^ft 

ft JL4^(briquette)44fe- 34 «lfr44»4. 49-§- £fe ft#ft34H 43301 -£4=^^ 

. 51ift t-^4 ^^^(lump) 371, -f^Efl^ S<9 afe ^i^Sfe #t|| 34. £^<§ l-^^- zitsJo] 

ftSflJKmeltH ■¥-'i]44 rt -g-sfls. <»H4 S).;^ ^ «8443. #1-444 ft4. 43£r 

?i#ft ft4 = 4^# 4ft4fe w^-g. ^o>$ 4«q 4e1ft ft4 =^|>i#^. H43!^4 = 

e*l^#4 3 § ">^°n it** +5. 5U4. 4^4fe ^H7> #1-4*1 3* 4^ «#44- nfl^- 

€4. 4^ft #4 14 ##ft 14 ^#ft 4-§-ft-2.3-4 #^4 ^7>44. §3, 4*!ftft « 
#°H4 444a4 ft4#, €.a.ft e <H ftvtsfl 2:3(4*! ^7>»^eHs. #144 $4=- 44*3*1 ^-g-34. 

aLftKWM* ^ 7 ^1 ^ «41§^ ^^^1 ill l-^o]H7> ^^>€4fe 

2:^^- H}-^€r vt-fr(*i*j«) ^^oil-H ^^€4. ^^^sl «H1« fl*8^ ^7] #^ -?3^« 

^ofl'H l-e) Hefl^S *4«4. -g-^-fi- ^ <>Wel- ^* ^7) aiejtt 

450t: ifl^l 900TC^^, «V^^?)]fe 600t Ml^l 700r<HH £<H*!4. <is »^ 
4 41} «8^^4 600 Ml^l 720 "C7> 3g ^ $X±^, ^(rotary hearth)«>flAi <s>^ ^] 

a)^ ^.^^ ^.f oflfe. 700 tflx] 900t:«l] oll2, S^- Mtubular furnaceH^ 

^-foflfe 500 vfl*] 600TCofl ^7> $14. 

W 2H74S) 5g/cnf D] n J:olai, a>^*>^]fe 3 g /cf o|^-oflA^ Sg/crf v]^ ^o]cf. ^.*] ^fe 

6 >^°fl ?i^4 3:^(granulate)4 ^--g-I-^ ^^<^1 3g/crf tfl^l 5g/cd ^]^\ ^H7> ti>^-a| 

*>4. 44>H, #7)^ « sl^^ HJ-^'fl 4# -S-^ ^-^4 ^^Ji4 cl *hSr tflW ^Tfl ^4. 

*\<& -V?}-®: 3L^S: ^7>^ ^S., ^§ « « 6g/arf o]^ £fe 7g/cnf nl^^) l£S. £12: 5U4. 

^ ^-f. S^Sl *B«^ 4.5g/cnf «£» 7>^ ^S. &t±. 

a}^-2]§>7j|fe. ^-7] il^ #2flo]E^. 5mm xfl^ 40mm, 4^^*>^lfe 10mm 30mm ^^vfls] 1-ej ^ (nip)^. 
S. 4= S^S] ^4 « ^^(briquetting)^- *8"^44 ^^tl ^H^^- S^^l^^ fl* 

«a-^4 jg-f (p>^«)1 4-S-) ^a^l* ^-(web) ^MHI£ ^^^1 ^fe^fe °*eH €■ 

VI (nip) £fe f-el 7 ^»l7> A>-g-^4. -fl-S* <&3t*%*H SX^s\ «>^« =L7)fe -^71 #^ 

ol ^ t}<$ ^2]S)^ « sj^^cf. LD ^]7} ^|^^ nfl^fe, ^S.(converter)-8-o.S.fe <|«- 1-^ 

7l7> 10mmJL4 # ^Jo] a|-^-3]s>4, 

7l^?l ^^)ofl 5tf<H*l£ ft el (smooth roller)S. <&2t*) 7>^-§>7lfe ^1^>, #7]® 
7fl-Sl*l-7] ^«fl^i -f-el aEj)^.^ ae^ 1-b)]o1es1 ^ ^3 (main side) =S-4^(profile)-i- ^JE. 
4. -S-71^ =3.4^1-8- i 1 **^ tHS. 7H^€ ^^-1: ^r^^ Sl^i- ^£S. 5Ho>a>^ £^ * 

7l U il ^ l-efl<>iE§ ^-^^ofl sHHftX\ 3:^^ <®#*}7] %® *}-§--§: #±*}7)t= 44^(breakin 
g point)-!- <l^*Kr<3! H-8-i- §4. 

^1 fttt ft ^^4 4*1 (pitch)* S4^t tfl*>«H ^ W ^ 3.0) SL y*W<L3. ««« iH-«5!(o£fset 

)ft =s.4-aftft ^1^^4. =s.4^4 ftn 1 ^ 4* °J-^ft 7>4-&4. ft 

3 ^ft°JI tfl«H «fl^°fl 4*M ^hJ|4 Hs4^ft°l SU4. 



<r 5U3". oj #»jg^S. 4:^3 ^23. £ ^l! ^lojiflfe- dl<Aft°l #4 ^ -g-«fls.oU ^ 
U^HI3 *fllH 7 <f€ ^M] 7}i^4^. ^Wt»l -§-«I]S^l ^*r32^- 

^£1- 7>^o>^> tl-^-fe ^-1- 3"1$4. ^ HQ*** 37lfe 1§ ^&?ofl £Tg-Sflo>^ *>X|^ > ol^ofl A}-§-Jrj. 
« 33>4 3 7lfe fl*©} ^«JJ^4. H r ^3*r7fe ^ ^3°fl Aj-o^ 37] $J ^41-0] ^^oj) 

3°1 #11 «t ^#3°J HWtMW-H °l-8-€ * $14. 

-^7]t.V iS^ SsflolJEt- ^iflAl^lal ^^6.3. 2:2H- 44** ^3 «-*fl7H -^-g^O. S.*| 61 i 

— H *Tf33: "93- 3711- S^^Bfls) #33. &ifl^ ^ $3-. clS.^ 2USKgranulation)# 3«r 

<>]3 AMI 

#33*r*3 A>^«a-^(p re -compaction)-i- ^*>al a}^ g-ej.fr ^#,05.^ Aj^l #7}Al7l7l 3 

*M :n£-3 #3 °J*r!<>l 4*i<8(screw)3 ^#^1 4^41 3*M ^-sMe. ^4. ojofl 4^ ^ ^ofl ^ 7 > 
i7> 2# s)fe 331 33^ <r Sl^fl € € D J «H2} iL4 3 5*1$ #aiMH ^£fl©l S?^-€3-- 

3*«1. ^7]^ 2:|3#;£3 H7lir 4:^3 ^oj^Tfl «l?o|3 ^ ^cf. Jf-aW ^^(post-granulation) 

Sfe °1*13 tirtf^St-S.^ *fl£$(recycling) ©^(screen) *\±*$o) ^ ©} 7 H aj^cfl, 0} 

4^3 3711- SU*^ 6 ! ^tfjg ^ #4. 



f33 tM§ 93 3-§- 

£3* 3r2*M -3-4*1 71 #^4. 

ponge iron) 3=fc ^W^S ^°14. -M^^ 3*H, ^#*>fe -M^^^fe «B^^^1 £ 

Aj-71 f^.asa 4^^^(pyrophoric)"H^ ^ ^1^ ^ ^r*Hfe ^-ftt ^lt!:^ 

S. H 7}|^ JE.a]^ 25))^ 1^- if- 7fl^ ^cflfJ-ft^S #^fe 2 ^ 3-1: aWfetfl. °1 

* Afo]o))fe ^(nip)^* 47> ^^€4. ^7)^ Hefl^ ^ 4fe ^^1 ^olofl &<£^A *§^& 

4. sfl^i «a7># 5fe ^7i i-ei ^ 4«4i ^7i 6-i- *-a-«^. oi5^- jl^. ^gfls 

— — ^ 7*1 <»1^ HiflA §b| 2 3^1 ^o]ofl ^^A-l -tl^Cr. A>7] Sfl^ 

« 53 ^ ^ ^l^*^ ^7> §1«>1£. Ais. ^^€4. -*7l ^ 4fe 5mm o^o] 

dl, «>^^*>7flfe t||Sf 10mm °lAj-o]Cr. ^4 ^-f ^1 10 Ml^l 30mm°1] °]2-x= *a) ^<»1 4-§-^4. ^€ «fl^^i 
A> 53 a>^*>7))fe 600-720r^Cr. #^^| ^^Ife 450-900"C 3.-8: *r<9OT. c 1 

"I* < a^*>^. 33 € £fe MheartW^A^ o>^- ^^s) ^-f ofl^. ^-3e.7> 700-900 TC«>1jI, 

^f-^S Mtubular furnaceH^3 J tt***l ^-f^fe 500-600 1<>] 4. 

W *>°^. ^-^7] 84)fe ^71^ 7*1 tttt. il°fl «-4|7l 8^ ¥ 7j|3 SVtfl»S-^o.s. ? 

■S-^lfe £4)71 #511- 9 93 10* ^71 l-5]#ofl fe ^^^> ^-ifl-g- (toothing)* 1H ^ ^1^€ 

4. S-13 «fl*fl>Hfe -3-71 $$7) 1-all- 9 ^ 10^ 2: (granulate) 12 SMr c^a] £4fl€ ^-3 
<l-t-i-(pre-product)-i- ^-S. ^l-<>l\flc}-. *3 H 3^ ^-8: ^71^-2:^ 123 ^4 ^ 7 ,}--g. 
*B5L°1| n S^l-^^cl «.*>^ ^ 541- ^ ^§ ^E* ^fe y6\Q &&o) ^z}^ ^4^<H°m ^-4. £ 
^Efl3 ^el^ ^^ei £4 c ^ 6l> §^^ai «|^^ ^^l^^ofl a>t§-^ Ai^^ o. 

S ^r3<H 7>>i3 •B-f-^ 1 ?} °V^3r ** 3 3 (agglomeration) «»>7l 

o)4 SL 8a, £ 8b 33 £ 9a, £ 9b«fl -a^Hl°1 l-^l S«0^ 13 -£J 71^^. 

5. 8a 93 £ 8bfe 43 a^(pocket) 13 33 13'3 ^efls. ^ HS-S^OS:^ -t-3)°1 ^-13 3-¥-S^^ ^« = 
Bfli 1-211 2 93 31 ^e}-^. -3-71 2?5! 13 93 13'-£- 33 *L 3^1^ 3.7}^ i43-^^lfe ^fe 
4. 4^°1, £ D J-*Hr ^Bfl^lB 71 ^-tt*}7l Aj-71 1-31 2 93 3 ^c]^ 7l2l 7 > ^7>^ ^A7> Jft^.-* 
71^- l-e1# 2 9? 3^8- ^^3^-S f-^^- <§a>6. 51 ^34. ^m-gr £^ 13 93 13^1 a^s.^1 tfl-Sf 
^ a^s. ^-a-^-S. ^^€4. *43-M, 1-3 ^ 4^|a13 ^ 7fl3 2** 13' ai-^si oj-(web) ^^3 ■¥•€■ 
14fe m^fe 291 133 f"8-¥-3 ^^l*>7fl ^€4. ~ ?113 255! 13 a>oisj ^ ^! I5fe 13 *d 4°i] 5U«H 



4 =eflit-e] 34 aed^ 13'4 U4$4; 444 #445 a E ^ 7*. ij+??#.o£. «- 4 44 « 4 

$#*£■ £*4. °H 44 ^?]gfc4* 43 5H14 **J44 4a. as| 4^2] 3 JjS.§ 16* at!- ^Mr 
4* *4^-§r 3$ £43 4« 44 44. ^B.S. #4$ W£3 H£^«(proffleH 4*8= 

4* *J-<8 (impression)*] 4^3 17 ^ 3:134 18 #4 ^34. #4$ 13 % 13'* 44 # 

el* 2 £ 33 £^#44 ^3* 34 £4 *§#*_sl 43.4 444 AH-fl (offset) *<J=#.2.ii. «fl4€4 

* a}^* 23.4^4 7>^t.> ^ Jf43 §44mt- ^44 AS- 41-44 
71)4*344. 

#4^ 2 $ 33 41- 4*«- £ 9a 9 £ 9bi £4^ 4*H» W 4^44*4, 4 

44 =3.4*^ i§ ^Mfr* 19 $ 20*1 44 3-¥- €^ 4M 4*44. *141*, 4* #3. £ 9b*l) £.43. 44 7k 
4 347> <§^4 5L*M3 -$#4^4, 4# 41 f^J-ojiL^ »$-34(counter-incUnation)<a i£ 3#4 

4 *Jf^4 4^ <8#*. 3. 4*434. * 7H3 = 4^ 2^3* 44 S. ^4 *.3. **J44 3. 

#3 =3.411*8 4(web) ^#4 19 ^ 20* *4*4 44 4 43.4) ,^4 SLS.# <g#o.,g. SJ^H-i*- 

$ = 4^ #4 33 £34°^ 4" ^§#4 JMKfl)* 20*1 4* = 4^ f-4 23 4*4* =3411^ 
fl# 19 443 SM-4.E.4 ^ ^ ^ £ P}t7W»14. *13* 2^ =34°i^ 19 93 203 ^#4 3 
*4* ^#3 44 £.% =34°J* ^#4* ^4* ;M$4. #4$ ss^fls 19 13 20*. 4* M. * 
34 3«fl *fl^44£ #4. ssfi f.4 £134 tH«a^fe h4 #4$ #^4 €-^-«>$ 
3 ^3-(collar)#JE aW-*) 7}^t^. tij^oi, 43 ^(^l" 1 ] 5d<H^1 :a*r*Hr)-§- -«^«r7l 3«H * 

tflig-^S V-^>^3 fl« ^€-^£^(inter-engaging) *Rr «l-§-€ ^ Si4. 

Hlofl n).«. ^A]a}|o}|^^ £. 5a 3 £ 5b o{) ^ ^^711 5L*1€ *^|7l 8*1 a)-^c)-. ^ &$7] 84: *f- 7fl3 *cJl 
*&*2°.3. ^*>fe ^1^ §-ifl7| f-elS 9 ^ 10-i: SWfc^. ^ 44°^ ^M-?-^ (toothing) 11*1 ^1^€4. -* 
71 *ifl7l 1-el 93 §t-I^3 11* afl-S^ 37fl3 #M *8(rim)t- 21S <>l-?-<H^4. ^# 4«Hfe 

^^93 ?i^«l 4^ ^<H^14. ^3 ^^«r* *ai|7i l-si 10* #71 *q 2H -8-^>«: ^<N^s ^ 

47113 #M « 221- s^^4. #7lft f-q ^1-^ ni-o] l-q 21 Afoi^ ^14^ 

Ais. ^S3fe ^Efls. tifl^^AS.^ ^ 7fl3 ^71 #M^-3€ 11* *\2. f ^€4. ill t^°m 7*1 3^l^i^ 
El i4| #71 &47) 8* 35:^ J£fe ?i-2:^(pre-granulate) #Ej|5.3 ^€«V7l| ^#*>7fl €4. #71^- 

^ Sfe #4 tWtooth crest)«3 * *fl^3 *^°fl il^ #^«>m 73 # * ^ 

2^3 3L7H 3-4 ^*11^14. 

£. 6a $ £ 6b^ 4S.^, #7l ^dfl7l 8* ^l^9€ 3^ll^l(stop) 24*11 **|7l #4 234 -a?fl 

3 C H£ #4. #4 **|7l 1-elfe ^4*ls-4 ^« 3^^1 243 5-^4 264 ^-§-«rfc 47fl3 #4 
U» 1-4 23* #71 $ §4* 26ofl A]7fl^*.S. 33t.>4. 26*1 §4 25 

ofl rfl^H AiS *4^47)1 *m$o] n|«.d| ^s. 3^ *H 4* *4* 7>^?il ^4. 

*14^> ^#3 5J* 4* £ 2°fl 7l)Sf4 *.s. «1]ai^ «j|7l 83 

ol^l £. 3 $ 5. 4* ^-2:«r^ 4* -gAH-toi ^tl^l, ^71^^ ^ah§4 tflalsn #*ltb ^^*l 

^*14. 44^1 -§-^^44 ^Aj^i-ofl tfl^Aife ^-«atb ^-S7l3i7> av^. 

4°1. ^ll-^l ^ %2:«r^*> 51*14. £H tfl*H £ 33 -tW*W 54*1^3 ^ *>*1^ 

* 4-!d^(screw) ^^#^1 273 4**11 Si4. «B^€ fl^r» 5fe 4-5d^ ^^#^1 273 #3 ^§ 28* *«H ul* 
#^ls ^-g-^4. ia^- 29*11 3H> *1^ ^3E.3 4^ ^3 £47} 5^4 4**11 °Ja>i- 5* «B* 5*J4ai 
*i^4*J #4 ^ 4*11 ^11^4. 

£ 2*11 *A r $ #47> £ 4*1} *fl4^4. ^144 o] ^-4 ^ »**| 27* A>-g-t!:4. #4 H^i 
*4* 2 ^ 33 ^ *£ -?#43*1l ^4 *J#€4. 

*4fl#43 S 4# ^aH7> J£ 7*11 £A)^4. #4 #4 30* £-*4fl#4(pre-crushing device)3 4-W- ^*1| U B 
4€4. «0» £ 5 ^ £6*11 4* *^4^ zi3 %*11 »B4€ ^ S14. *11* 3S-4* 4^#^fl7> 
*V\i ^##43 a4s. a>^ 4.4* 45L-§t « S14. 44 4^€ ^41- 12'* #4 a* 4*1 

^(lining) 33* i^4* «^#4(chute) 32*1]Al #4 31*11 ?^€4. *13t!: 4^l€ S4# 12'* 444 ^ 

4^- #4 34S.4 %^#4 323 *J>^*fl *a«ll -¥-^4^4. *13* 4^4*1 s^#43 *^*Ja>^-12*1] 
4^- ^44*1 -g-ifl-i- ^444 €4. €# *4 32fe a1^9«£ 4^44 4*4, *ls.4 44€ 2:41-* #4 
^- 3441 ^3314. 4^* HJ-444 344 #4 ^4#«- 34* #^4* *1^€ ^44*J-*1 *fl?44*> ^ ^44. 

sfl^^s 4^14^ 2^ ^#^71 3^44 7>43 7fl44 *J *^*3 ^ 7 > s. 10 ^4 s. 12* #2:44 4* 
44 7)£34. 444* ^^3 ^*41- 344. 7fl^4*J *^**fl 4t!- 7l)44*J 447> 01^.4^4. 44a^ o]4 
*^ «41 *i44. A ^Ht U Ai*a4#4 4* ^4t 1 #44 4^ ^44*J-*11 444 4444=- W 



<$7)H: 44^ $4-& 5fe #48^*1 6-I- -f *H H 10°fl 4€- -g*H4 ^-Al^^-^cf. 4^ **4"47> a 
$ 4714 a}-§-^ ^je &4. f.^ isfli lojAj, £^7] 8<*| ^^s)fe ^sfloie 7 o] 0^34. £ ^MM'Stl 
44 &^7l 8£ £ 24 4€- *i|44 #^4. asm, 4# t^4 fc4B#4 afe 44W4« 

444 4*443= #4. 

4-2:U(pre-granulate) *J414 44*r# 35<H1 4^34 ^4$ 3.4 °144 2^ £4Ml-&4*4 

Si *>#■§- 123.4 43 »J-#44. ^^tt 34 *1-$4 4-2^ #^ 12'fc °1444 £^4. * 5. 76)] £^44 
30.S2-3L **44. ^ 4-S- ^#4^ 3^44 2:H 4^ *>## 124 4*44. £ifl44 30^3.^4 

4* 4$ #43*1 44fe 4*444 &fe4. 

£ 1H 4€- 414 4** #4^, a^£l 44€ <84l- 5fe 4*1 ^ **44 6-1- -§•«!) **€4. 4* ***84ii=. 

4-8-4 7}^44. — €-<S]4H 7^- f-4 S.q± 1^1 ^^s)a, #7) £-^7] 8«114fe ^M?44 £47} 4-?- 
444. 43.4 lHI4Sr 4-*« 12 ,; fe 44 44(screen device) 35*fl **4^. 44$- 34 444 4^4 ■?] *} 
##4 S<a#« 127} ai^E] ^#44. #44- 44$ 3.7}% 4-§-4 12'fe £444 30-§- *4 ** 

44 44 44 44 35 43 *«?I4*4 Ji# **44. 444 #4 44 #4 351- *$ #4 4*! 44 
7)- 4*444. 44$ 37l 4283 44^ <84*44 4#4fe ?H4. 

£ 12^1 4*14 -S1444 4=#, Ji£4 €8^^ {J 4*4 ^3 **44 6* ^-44 **44. 4§ £*i4 **4 

47} 444 SU4. #4$ JL^rSl 44^: *4 JE*fli l°fl4 *44H 73 <§^4 4^, ^ 

^ &4fl7) 8^1)^1 €-ifl€4. 2- 10 ^ £ lis) ^AHbj| floH«q. B}^Wa 7>^- ^»1«- S-^^7> <^7l 
*\ *l-8-€ S14. 83.-?-^ ^7m ^-** 12'fe <^4^1 36^ ^€4. ^7l <^4^1 36^8- <>1 

^3 5L#SRrt-fl, US] ^ a>##, ^ 12fe ^- ^^13 37 ^ 38-§- ^-fi-t8 

€4. ^4 ^Tfl 374 ±3.%. "^4 37liL4 €■ 37]S] 12'fe ^-^71 30-§r ^4 ( H 12«fl 

^Efljs. ^^-^4. ^ 7i)4 #31!-, ^ >il2sl i3!l #31 38-g- ^«H4fe ^-1-^ 12'fe *M1 S- 
* 39S.Ai igt^e)' «^-4 64 «J|#^ {14* 54 4*1 -&^€4. 44*1 3^4?! *>## 

« l2fe 2:^^-^4 37)^4^.4 4 344 44 Ji^€4. 

^ol 43. ^€ *r SifecJl, <4I» £ 12*114 hai^ ^4ofloi| 5a<H^ s lioflA^ p>^-7>4s ^-ifl^- 
4 30±s,^n #^4 A«-«14*4 36 WW 12'4 44 ^^44^ #4. 



^^4 3L4 

^^t} ^4 ^el ^<§«°1 4^4^ 4s^(-8-^s.)^ll S1«H4 ^9«44 4^ ^^^44 

471 444 ^ S14. ^1^%€# «J|^€4 41*S*i-ir 4?t *»*£4 4-8-4^ 

»14tlr ^4* 444 -8-«llS.o1| -f-<a€ *r7> Si4. a4HS. *qM 4^- ^-S: 4*44 ^S-§-(recycling) ^-^ 
ofl aslai €^.#^4 4*^: 4tb «4¥^l a l 4*4^8. "11^-4^44. 



(57) ^^4 «4 

^t 1 ^- i. 

«fl#^. 4**14 44. 4*44 ^4 2£ *^^-fr #^114*(5)* 3i^^(hot-compacting)44 4tt 

5U44.^7l ^-fr 

1-^^44(5)^ f-3 ^4^(1)^ **4fe #4: 
^7) l-e-1 =eUi(i)4 344 4^4-2-S iS^ feH«m(7)l ^*14fe #4; ^ 

Aj-7] iE^ l-eJl«lH(7)# ^44 4€ , a4*J'«114 ^^-i-^(granulate)4- ^*14fe S^44 6 1^44-i- 

4 ; 8^-S-4^ 1 3-^. 
2. 

41^-4 Si°l*1. *J-4 #«^41-(5)* 450TC ifl4 900TC, 4*4 441 600"C ^4 700V ^4»fl4 n*44 ^4 
1-4 =511^(1)* f4*^ ^A£ 4fe 4^. 



*)U*J- *fl*l ^13*^ 1r <H— ^ ^<fl &<>H, ^7] a^|olTE( 7 ) fe 5mm v)]*) 4 0mm , H>^a)S>7llfe 10mm 

30mm HSjvflsJ f-e} ^(nip) ^.S. ^'4Hg-§- sRr H-fl. 

^T 1 ^- 5. 

= ^4^(13)^^^^^^^^. 

*I]5*J-°1) Stl^H. ^«*(17. 18) *4 = 3.s|-«#(13)* >HS. ^<y# ^A]* sM^, §bJ|°1.esJ 

3°1W.£S. /]soj tfl^fl 4} «^o.s. A=^!(offset) Bfl^-t- 1H8.2.3. *Rr HW. 

^t 1 -^- 7. 

«HlolH(7)7> a«#«(12)S ^^-S. SRr tffl. 

^^•^ 8. 

^BU #3HB(7)7> «a*>a7lS] 2:^1-^(12)3. «-4fl3* ^ .2.3. *>fe 

^i-T^S" 9. 

i 9-T L ^- 10. 
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